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\téxexplanation“ {Tversky and Kahneman, 1973) for  subgects” overconfidence .in

estinaging the’probabili}y'of specified hypotheses. The conjecture is"that
subjects have difficulty retrieving unspecified hypotheses; z complete set of
candidate unspecified hypotheses is unavailable during assessment. Therefﬁre,
" the undérpdbulaté& set of unspecified hypotheses is reqavded as 1es§ prghﬁbie

“and the specified set is regarded as move probzble. A control agroup in .this

praas v

~study replicated previous findings of ovevconfidence for specified hypotheses.

_ Two manipulations to increase the availability of unspecified hypotheses were

investigated. Bne wanipulation involved explicitly requesting subjects to

" populate the unspecified set. The other wmanipulation consisted of computer

_ presentation of candidate wunspecified hypotheses.  Alihough in @ normative

sense, neither nunipulation sheuld have affecied judqemeats, resulls indicated
that assessaent overconfidence Tor both experivental groups wis veduces. These
" pesults support our conjecture thiat the availability hewrislic is al least-

partially responsibla foir subjects’ axcessive behzvior in evaluating specified

_hypotheses.
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{ ‘i The availability explanation of excessive pluusibility ussessments
; : ;
y: A necessary precursor te any Jdecision @malysis is am identification of possible :
i hypotheses to be considered, a process we term “hypothesis generation.” This :
process involves a partition of =ll possible hypotheses wppropriate for the ?1
problem into two sets, the set of "specified" (generated) hypotheses amd the :
. carplr ent of this set, the set of "umspecified" hypotheses. The vesult of :
; :
%’ ) previcus study, {Gettys, Fisher and Hehle, 1978) was that subjects uere é
o overconfident in assessing sets of specified hypotheses and underconfident in g
‘ :
i assessing sets of unspecified hypotheses. In this previous study, and in the H
! §
: current study, subjects estinated their feelings of certaanty by judging the 2
3 odds of three specified possible najors of an unknown uadergraduate student at %
; b
”§ the University of Oklahomas and a fourth "calch-all" possibility corresponding i
? ; to the alternative that the unknown student had some other major. The datla for ;
1N i
g : these probless were classes that the uvknown studeat had tsken. The veridical b
‘E* values were obtained by awalyzing the computerized studeal naster record file %
% . at the University of Oklazhoma. A mognitude estimation proceduve was used to §
9% obtain the subjects’ responses. 3
§ In other contexts, the overconfidence bias has veceived coasiderable atiention ;
§~ recently: Lichtenstein, Fischhoff and Phillips (1977) review several studies é
. 5
54 which address this issue. Katmeman znd Tversky (in press) listed lack of é
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§
4 :
5 J
§ expertise, iusensitivity to the quulity of ddata, oversensitivity to data 3
% :
: consistency, conditionality (adopting unstated assumptions) and anchoring as 3
) i
& contributors toc the cverconfidence kias. f
¥ i
2
§ The purpose of the present study was to iwvestiqate a factor which nay §
i contribute to overcontidence in hypothesis-generation tasks, the “availability E
E heuristic.” We postulate that subjects may have underestimated the 1likelihood §
; :
: of the catch-zll sltermative in the Gettys et al. (1978) study simply because :
é they had difficulty populating the catch-zll alternative with hypotheses. é
Since some catch-all hypotheses would vot ke available and thus wot evaluated §
i
8 when naking certainty estinztes, subjects would terd to underestinate the g
* likelihood of catch-all sets. 3
: :
1 This “availability" explanation of subjects” excessive odds estimutes of ?
B ) 3
: s ° specified hypotheses is relaled to, but not identicul to, the availability §
i heuristic described by Tversky and Katweman (1973, 1974). ° Tvershky and Hahneman 3
4
3
2 reported evidence thal subjects were iafluenced by the wvailability in memory |
‘é of instances aof an event wher evalusting the probability of that event. In the
A ¢
’g" - context of hypothesis generation, subjects musl be able to judge the likelihood

of the set of all unspecified hypothieses in order to accurately assess the

likelihood of the conplenent of this set, ihe set of specified hypothieses, If

', ’f o
SEIC AR

subjects sinply cannot recall many of the hypotheses of the unspecified set, it

>
ST 23

stands to reason that their likelihood estimates Tor the unspecified set should

" et R . -~
B it BN SR SRR W AR * SRRSO Lrntdin

2' e conservative. :
5
%$ The current study includes a partial replication of the Gettys et al. (1978) f
3 ;
_3 study and tuo additional aanipulations to test the availability explanation. ¢
7 %
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The tuwo nanipulations were designed to increase the availabiliiy of catchi-all
alternatives. Dur prediction was that increasing the availability of catch~all

possibilities would increase catch-all assessments, reducing subjects’ over-

R e DA N G R A R

co~fidence in the specified sets. & Control qroup was presented problems in @
conputerized format, one datun per problenm. The subjects” basic task was to
estinate the odds for three specified hypotheses znd the catch-all alternative.
Subjects in one experimental condition, the “Exemplar" group, were presented
the Control subjects’ display pius five exemplar hypotheses. Subjects in the
other experimental condition, the “Retrieval" group, were asked to generate

candidate hypotheses for the catch-all before making the same type of odds

[ G R N O T L) ke A #A R U

PR

estimates os subjects in the other groups.

We examined the two experimental manipulations partially for their applied

inplications.  Although eiither could ke implemented in an applied setting, the

Retrieval qroup procedure of encouraging subjects to populate catch-all sets

e Mt For R, WD L0 BB

r
3 xS

- with possible hypotheses would be preferred over the Exemplar praocedure if they

8

o were equally effective. The Retrieval wsanipulation is essentially only -

change in instructions or training. The Exenplar procedure vequires ejuipment

'

R NR

hadi

to display the exemsplar catch-all hypotheses during the hypothesis-qeneration

=

taskh and the generation of exieasive exemplar lists prior to the task.
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Particularly in nonrecurring situations, obtaining high-quality exemplars way
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e difficult or impossible.
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Subjects

A total of 48 subjects participated in this study. All ware undergraduate stu-

dents at the University of Chklahoma enrolied in the Introductory Psycﬂology

course, Subjects were randosly assigned to the three conditians, 16 subjects

per condition. Half aof the subjects in each condition were

female and half

were nale.

"Apparatus

The experimental sessions were under the coalrol of an intelligent graphics

terminal having color graphics capabilily, The cemputer was a Compucelor 8001,

manufactured by the Intelligeni Systeas Corpovation, Horcross, GA. Control and

s

. o - oo N
AP T sr) w3 el « e shtaslls rha iR e e « ek B WD W e SR a6

Exenplar group subjects entered odds estimates using the teraminal’s lightpen.

Retrieval subjeclts entered possible hypotheses on the terminal’s keybourd

Before entering odds estinates wiith the light pen. The odds estimates entered

with the lightpens uwere assumed to be proportional to ihe probabilities of the

hypotheses, or sets of hypotheses, given the data und could be cowverted to

probability neasures through 2 sinple normalization.

Erobdem Generation

A data base consisting of 166,853 recovds was used to aenerate 30 probless for

this study.

The data base was created by accessing the computer master record
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file for nontransfer underqraduante students at the University of Okluhoma. The

results of our analyses of this data base were Treguencies which nay be
tonsidered to be the actual population parameters. Clusses ueve selected to
have a rewsonably large ewrollment. Froblens were selected so that the
protability of the set of three specified hypotheses varied from fairly small
to fairly large and so that the catch-all set of unspecified hypothes2s wess

fairly rich,

Exqnple. Problen
Following is a description of three subjects” responses to an exanple problem
to provide a concrete illustration of the procedure. The subjects” responses

uvere to problem 24, which involved the datum: "Aviation 1113, Introduction to

Aviation,” @ three-credit freshaan-level course. This da*us reprzsents a class

“taken by an undergradute studeat having zn unknown major. Subjects were asked

to evaluate the relative 1i° ° “ood of these four possibilities: Secial Uork,
Psychology, Education and il others," the catch-all alternative. The
veridical probabilitis were, vespectively, 0, 2.7, 6.6 and 90.7 percent.

Subject 2, in the Control condition, gave maanmitude estimation responses which,

‘when coaverted to geicent probabilities, were: 50,7 fer Social Work, 14,2 for

Psychology, 18.8 for Education and 16.2 for all others.

Subject 1 was assigned to the Exemplar condition and for this problen was shoun
@ list of Lhe following najors as possibilities in the catch-all set:
Business, Journazlism, University Colleqe Unclassified, Folitical Science and

Hursing. Together, these five possibilities accounted for 54.4 percent of

students who had ewrolled in Aviation 1113, This 5ubject’5"responses,
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converted to percent probabilities, were 3t.J percent for Social UWork, 25.0

percent for Psychology, 20.0 percent for Education and 23.8 percent for all

CRTE TSNS

others.

Subject 3, @ menber of the Retrieval aroup, suggested the followiny set of

majors as containing all possibilities having @ probubility greater than zero:

B era e T lp Kekwaon P2

Rusiness, Journalism, Hose Economics, Sociolojy and Chemistry. The wveridical

probabilty of this collection of five hypotheses is 42.0 percent. Subject 37s

.,

P AN o i Ay v

responses converted to probability pevcents uepe: 39.4 percent for Social

3; Work, 9.8 perceat for Psychology, 30.7 percent for Educaticn and 20.1 percent
;? for all others.

4 N

, . Evocedire

:- ) ’ Each session begas with 1asiructions preseated or the terminaul”s CRT. In each
3‘ . .task, the study was subject-paced. The Conirol and Exemplar group subjects

generally required one hour to complete the imstructions and the experinental .
session while the Retrieval group subjects requived twe hours. During the
} experinental session, each subject was presented 30 problems in o random order.

Each problem contained three specified hypotheses concerning the possible

W% T b e

major of an unknouwn University of Oklahoma underaraduzte studeat znd & fourth

s

e

"catch-211" alternative that the unknown student had sore other major. Also

Ak AL Er e S0
—

provided was a course that the unknewn student had taken, described by the

course number, departnent and title.

RGNS
Pl

Vot

S

Instructions. The instructions were desigred to provide graduated iraining

b

in the experimental task. Subjects were Tirst introduced to the operation of

the laght-pen, then were trained in the magnitude estinztion procedure using »
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concrete problen involving estimation of the aveas of rectangles and & more

4 ol
Ko S e

abstract problem involving prediction of the outcome of the next presidential

X
b
W s d Ay L

N

election. The final phase of the instructiowms iwvolved ten problems of the

TR AT I SR ek MY ~.,:,~A\r:-\_r:m;,4‘h1p

: sane type @s those used in the actual experimental session. %
% Experimental Toushs. The display for the experimental task of the Control §
% aroup subjects cansisted of 2 hoxed arey at the top of the CRT containiny the é
% course number, departinent and title of the class the unknown student had taken. %
z» Below the box were four herizontal lines. The 1top-most three lines were g
; labeled with three specified majors. The fourth line, labeled "All Others," é
'; corresponded to the catch-all alternative., Subjects nude majzaitude estimation é
% responses by adjusting the length of a coloved seguent on the horizontzl lines %
-3
;; ) B with @ light pen. The horizontal lines weve labeled with calibration esarvkings ‘i
z . N -at 0, 25, 50, 75 and 100, with 100 corresponding to the Tull lenath of the Q%
é . line. Thus, the subjects” nodulus for the maganitude estimalion procedure was 5
él 100, the 1length of the line identified with the most likely alternative. The

specified majors for each problem uwere the same for all gqroups, btut poepbles

presentation order was randosmized acvoss subjects. Alsa, the order of the

B adid {siih“&(&‘-ﬂl\'w: PR

Lt
Bt

ke8]

YA

three specified hypotheses on the display was randomized Tor each problem in

ull conditians.

Exenplar group subjecls saw virtually the same instructions and probless as the

Control group subjects, except that the compuler inszried the word "Includings®

bl Lo |
ey Bloamed, ol and

N
LN

and a list of five candidazte alternatives helow the lazbel "All Others” on the

4

FREY,

3

botton line of the CRT display.
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Unlike the Control and Exemplay aroup subjects, the Retrieval group subjects
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where shown two displays for each problem, rather than just one. Otherwise the
instructions and experinental problems uere identical to thase for the other
two groups. The first page display contuived the data set off in = box at the
top of the screen. Subjects were iustrucled to entay possible exemplars for
the catch-all alternative until they believed their list covered virtually all
possibilities in the catch-all haviwng prababilities greater than zera. On  the
basis of 2 pilot study, the software was weitten to not accept more than five
catch-all possibilities. (Subjects in the main study seldon entered even five
possibilities. The mean nunber of possibilities enteved by subjects in this
condition was anty 1.87,) For this subtask, the compuler assisted subjects
Wwith spelling to insure that the msjors would be correctly spelled for further
processing. The second page displays for the Retrieval group were identical to
the displays seen by Exeaplar group subjects, except that pase one responses
were listed as candidate catch-all majors, replacing the computer-generated

list supplied to Exenplar gvoup subjects.
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Results and Discussion

The probabilities subjects assigned to the catch-all alternatives were

.

calculuted from their magnitude estimates and weve used as scores for an

initiad ANOVA. For this analysis, subjects’ majnitude estimation responses for

on e en iy A BN T T AV S o W KELe R S 1

the three specified hypotheses and the catch-all alternative were normalized tao
probabilities and the probabilities assigned to the catch-all alternatives were

ured as stores. A conservative catch-all response corresponds to excessive

PR R T T

assessnents of the collection of specified hypotheses and vice versa. The

L

factors for this analysis were the 30 probless, subjects, the three aroups.

(Control, Exenplar @and Retrieval) and @ fesule/szle blocking fuctor.

PO S

Overall, the pattern of excessive estimates for the specified hypotheses and
conservative estimnates for the catch-all hypotheses observed in the previous
study (Gettys et al., 1973) was replicated here; also, both experimental
manipulations reduced conservatism 1p 3 mean sense. The group Means ware:

Control, 17.6 per ewntj Exemplar, 27.1 percent and Retrieval, 23.4 percent,
conpured to u veridical mean catch-all probability of 48.9 percent. The aroup

. w
Muin effect was significant, F( 2, 42) = 2,89, p ~ .01, The w#ale/female ‘

'

SRR T O

Islocking factor was not sigqnificant. The nain etfect due to problems was
sigqnificant, F( 29, 1218) = 23.0, p < .001. The major differeace betuween

problens was the veridical probability of the catch-all alternative, and scoves

“.oootm

»

M ARRNE 1  CE

N ,wf?.‘héf'.‘ ST,
RSP 5
BT WY sl D

Tk A A N




 Es by n i T p "

[FrPIT Tty

O e 3 T S (Y

s o T

i \;;’3.5}:}3, £

= PR

BB A A, o e 4l

10

for this analysis were subjects’ estimates of ihis probability. Subsequent

analyses examine the significant problems effect and its interaction with the

experinental manipulation, the qroups effect, in more detail.

No interactions amona the factors of this analysis achieved statistical

significante, except the problen by 3roup intervaction, F( 58, 1218) = 2,77, p <
001, This

interaction suggests that the experimental manipulation did not

have a sinple additive effect on responses. An approach to investigating this
significant interaction uas to introduce an additional Factor into the ANOVA,

The "diagnosticity" factor was created by sorting problems into three groups on
the basis of the veridical probabilities of the caich-ull sets. These three
categories were "low", "nediun" and "high" diagnosticity, according to uhether
the veridical tatch-all

group probability of the sets was low, medium or

) high.

Table 1 shous the means obtained for subjects iwn each of the three conditions,

Control, Exesplar and Retrieval, over +the three dJdiagnostic calagories of

problens, The nean prabability of the catch-all alternatives ave contrasted

with the veridical values,

s o 24 S o e e s e g e o D e P e S G i e

{Insert Table 1 about heve)

)

- 1 3 - . -
In qeneral, subjects increused the magnitude of their responses as diagnes- :
ticity increased. The neans for the diagqnosticity calegories were: low, 13.8 :

percent; mediua, 24,1 percent sad high, 25.3 percent. The Jdiaanesticity sain
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Table |
Hean Catch-All Probabilities

Expressed as Percents

o AP Py v 4 v O e Oe G e G TR S S A T T ae A S e ey P S A G e s i R T e S S e S G ek e S Gt s e S e ey e Y B

. Group

Diagnosticity Control  Exenplan  Relrieval Veridical

s
.

A . O, = m e R S PR TS v T 4 YR S Gr dn e s he e e e R S e e e S S B W e o S et e e B S8 S e -

Low 16,6 2t 18.7 24.9

) Mediun 18.2 29.1 24.9 49.5

4

MR SRR ST e yiy
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High 18.0 3. 26.4 ‘

&
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ifeans 17.6 27.1 23.4 48.9
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effect represented by these means was significaat, F( 2, 84) = 49.73, p < .001.

Since the problems by wgroup interaction was significamt in the previous

analysis, it should not be surprising that the diagnesticity by group

interaction was significant in this awaly«is, F( 4, 84) = 7.58, p £ .001. The

interaction of the blocking variable (awle/fenale) with diagnosticity and the

three-way interaction weve not significant,

A nore fine-graived amalysis of the differential impact of the varied veridical

probabilities of the catch-all sets on the three groups was undertaken using

two approaches which vyielded converging vesults. One zpproach was in the

Bayesiam tradition Tor examining the gquality of probabilistic responses.

Individual rvesponses of each subject for each problem were transformed to log

{base 10) odds, with the (posteriowr) odds being expressed as the vratio of the

estinate for the set of three specified hypotheses divided by the likelihood

estinate for the catch-all sed of uinspecified hypotheses.” These transformed

-t e m s T . S Yy o e e S P R e i b

(Iasert Toble 2 aboul heve)

-~

scores were compzred to the veridical log odds in a correlational smalysis for

each qroup. Kesulls are listed in Table 2. For t.ese calculations, responses

resuliing in undefined (infinite) loa od’'s uvere deleted. Tabled also are the

nunber of responses deleted for this reason in each group.

This analysis sheds some light ow the aature of the significant problems by
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Table 2

Correlational Awalysis of Log Odds Scores

Correlation

- . - - -

2 Nunber Number
Group T r Slope Intercept Deleted of Fairs

Exemplar  .223  .050 .25 .498 16 U a4

Retrieval .208 042 199 584 1 449

h
The Slope and Intercept have the followiung interpretation:
Subject’s Log O0dds = Veridicul Logq 0dds % Slope + Intercept.
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qroup and diagnosticity by group interactions noted earlier., The variability

23

in the Control group responses is nearly wnrelated to the variability in  the
veridical values. The slope of the rearession line for the control group is

nearly flat, .100. Both experimental manipulations reduced the conservatism

I T ove TR oy I S R A ST

e

Iias in wvesponses, but not as an additive constanit; subjects in both

experinental groups were more inclined to vary their estimates somewhat in

nor B E g R

accord with variations in the population parameters. In comparison to the i

,wm,
gty R S
SR L

Control group, the square of the Pearson v was over five times as lavge for £

PRESar

\ leth the Exemplar and Retrieval 4groups, with the Exemplar qroup showing

sonewhat of an advantaqe. There was an increase in the slope of the regression

)

7

lines for both experinental groups also. Ry way of reference, the regression %g
. line slope would be 1.0 if subjects weve pevfectly calibrated. The rearession §
lines for the three groups are plotled on the same graph for comperison in g
Figure 1. ’g
As night be expected from the low correlations obtained,dthe scatter plots for %
these regression lines are Tesirly uninformative. Another approach to %

illustrating the differences beluean Jroups was to consolidate the scabtered

et Y3
PR N

probles seans into diagnosticity weams, nmaking use of the additional factor s

introduced for the second ANOVA. Figure 2 is 7 graph of these meams.

- o o — - - oo e e

(Insert Figure 1 and 2 about here.) E
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To exanine the diagnosticity factor mezms in terms of log odds, the problem
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Figure 1. Regression lines for the Control, Exemplar and Retrieval groups

contrasted with the veridical line. The scores.used in the reqression analysis

were calculated as the log (base 10) of the ratio of assessments for specified

hypotheses divided by assessments for catch-all sets. The syakols do not

represent significant points on the lines; they were plotted only to

s‘\i

3

e

distinguish among the regression lines. The solid 1line represents the
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perfornance of an optirdl subject producing \eridical responses. Each

VRS
s N i

regression line sunmarizes approxisately 480 scores.
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Figure 2. Group means for each level of the diagnesticity factor, expressed as

I

log (base 10) odds. Each level of the diagnosticity factor included ten :
distinct problenms. ) :
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meun catch-all probability for each voup was transformed to loy odds, These

transfornad seans uwere averaged within the three diagnosticity categories to

i

N

N
Py

obtain the points plotted in Figure 2. The patters of decreased overconfidence
for both experimental qroups is in evidence in the secoud Tiqure alsa., There

is a "fanning" tendency across the diagnosticity factors, with the Exemplar

qreup’s superiority to the other groups saintained ovei;all three diagnosticity

levels.
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An alternative approach to examining the trials by group interaction in more

T T e,

detail wzs carried out by calculatind Erier scores for each of the three groups

g

&

and exanining & partition of these scores (Murphy, 1973). The Erier score is @

menber of @ class of meosures of probabilistic estimates called “proper scoring

rules.” The principle application of proper scoving rules in psycholoay has

Alaatt o SOAETED pvboinet e utats mde

-been as feedback mechzmisns in the training of probabilistic assessors, see

b anpsiy

5,

Pickhardt and Wallace (1974) and Lichtenstein and Fischhof? (llote 1) for
exanples. Our sotivation for investiguting the Nurphy partition was to examine

the effect of the experisental manipulations on each component. The names of

D T Tr TR SLL N P E MU JUNE TRV ¥ P

the conponents and their relations to the Hrier scove are: Brier score =
Uncertainty + Resolution - Reliability. See Murphy (1973) and Lichtenstein smd %
3
Fischhoff (1977) for discussions of the interpretations of these components. %
Results of the calculations are shown in Table 3, %
(Inseyrt Table 3 aboub hera.) é
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Table 3

Proper Scoring Rules Analysis of Subjects”
Assessments of Specified versus Unspecified Sets

a
Partition

- - . S = ot " A S R st B g0 ey B Bt e m B s e o o

- . r 2 e D T A WP O R e YR G e e e T e At So G B fm e o B M A e S U O S SR G s e 60 Sl PR S s B B i o e 0 e e e S0 U O e A e 08 Ot gt

The Brier score and reliability conmponent each have & range
{0, 2}, with snaller scores being preferred. Smaller scores are
preferable for the uncertainty conponent also; this component has
a range of { 0, .5 }., The resolution component has a range of
{0, .52, and larger scores are preferred. The Brier score is
Uncertainty + Reliability - Resolution.

The confidence store is not a componewnt of the Brier score. The
preferred score is 0 wnd the range of possible values is {-1, 1 2,

-

b
Group Uncertainty Reliability Resolution Brier Confidence
Control 500 .222 .002 .20 - .66
Exeaplar .500 115 .006 . 408 - .47
Retrieval 300 L1435 .008 437 - .83
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This analysis was done in tevns of problem means tor -sach gi~up. The scares
dJescribe how well the problen seans for each group characte, . *' » population
paraneters. Nurphy’s (1973) approach was nodified to caleulate the scores
shown in Fiqure 3. Nurphy used vectors having all zero entries except for :
"{* representing the state of the world which obtained. We uere able to eaploy
vectors having entries corresponding to the population paraseters. Jur gquess
is that the effect of this modification is to reduce the variability in
conputed scores. However, as noted by Lichtenstein and Fischhaff (1977), the
distribution of the Brier score and its partitions are unknown at the present
tine. Murphy (1974) discussed @& very related issue in the coantext of amother

scoring rule. Our analysis was in tersms of tuwo-state vectors {specified set,

unspecitied (catch-2ll) set) and the interval size was set to ten percent.

The uncertainty conponent was the amaximum of .3 for each aroup. The difference
Pbetuween the theoretical wastisum of .5 @nd the computed scerves was in the fifth
decinal place. Since this coaponent is & property of the euwvironment (Murphy,
1973) and each group was presented the same collection of 30 problems, the
uncertainty score should not vary across qroups. The mnagnitude of the
uncertainty score was interpreted toiindicate yhat we had achieved a modicum of
success in our attempt to chooce problems having catch-all probabilities which
varied over a lavge nuaber of values, with neither larse nor small values
favored.

Conpared to the Control group, the reliability cosponent decrewsed (improved)
for both experimental grou;s. The reliakility scores are clearly the cosponent
most influencing the differences amona groups in  total Brier scores. The

vreliatnlity conponent is related to calitwation as discussed in the context of

' iy

5

——

=

n 8 e v i S et b VAL e n b o

Ut M ertne e oA se i AR et b ik v ek kg e B o s o

“

bl n A relur i 43w sedn e veet7 8 pvude cd TRl tale,

:
o

i

Teatunt o s v 0 orant Vb 00 B 55 0 v N B e a2t Fad L LRSI 04l FE bt iph B dni

'

o]

Fo

'

S By St e b e Bl

‘4’;@"& * [:»‘u ;y i.%

?b'r
. ﬁ
\,:e”z

333 J')'I'uwﬂ -




R e Tt A T e R g Ty M S BT R Fo T o e i B TR o R B P A Geatsersn rowerReste TR I 05,
e T T O A 8 e o s N o b g BT i R 0 8 L TN TR B0 O R R Ry N S S T o By e o e R T s S e A ERR b
B T T T RSN ey

20

the regression analysis, The Retrieval aroup”s reliability score being the

best of the three is in agreesent with the regression analysis.

The vesolut'. n scores were so nearly identical that diffevences betueen them

may be attributed to chauce. However, hoth experimental groups had larger

(better) resolution scores than the Cowntrol 4qroup.

AV R A xS ey TN GAT VY A N ST R T E KT,

Also listed in Table 3 are 1ihe confidence scores, a #netric sugiested by

€ i SR e A

Lichtenstein awnd Fishhoff (1977), which 1is rvelated to the reliability
conponent, but which is not part of the Brier score. All three groups

exkibited negative confidence scores, indicating excessiveness in specified set

bt ATV Bk BN A Y SR S e Y T kS 4 i b B e k2L 3 9 o P STy e a3

estinates {conservatisn in unspecified set estimates). The ordering amnong the

three qroups is the san2 as sugaested by the overall group sean catch-all

respenses of Tatle 1.
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To further exanine the wature of the availability heuristic in hypothesis
Jeneration, @n analysis of the hypotheses suggested by Retrieval groups was

carvied out. Table 4 215 @ sumnary of this ewalysis. Subygects in the Retrieval

SR S R e o i

condition were instructed to respond with every possible Hajor in the catch-all

wlternative havina a probability qreater than zevo. Table 4 docusents the Z
Jifficulty subjects encounteved on this subtask. Although the overall aean é
catch-all probability was actually 48.87 percent, the wmean veridical 7
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Table 4

Analysis of Retrieval Condition Catch-All Responses

e 0 G e P G G T A e A GO S e B s e S 46 e e A B = W e 4 S 4 P S e W e A o e

Hean Number Hean Actuzl Per-
Subject of Hypotheses Cent Probability
Nunber in Subjects” of Subjects’

Catch-Al1 Sets Catch~all Sets

" - = - = - 28 2y G AP TS Be G B G > - PO B e o - s e P e .~ s e P 8 Bt e P

Means 1.87 6.25

- o " - - PP 8 A= e G A R A AP e P Al S Sk O e St A e e e B P

Values for an
Optinal Subject 23.13 48.87
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Fer e &,

probability of the sels of catch-all hypothases subjects genevated was only

; 6.25 percent.

One explanation for the very low probabilily of calch-all sets qenerated by

N T T ] IR "‘*

subjects may be that, while the average number of hypotheses sctually contained
in the catch-all sets was 23.13, subjects were limited Ly the softuare +to
entering no more than five possibilities. However, subjects were usually
satisfied with sets of possible calch-all hypotheses numbering far less than
five. l The average number of hypotheses in subjecls” catch all sets was only
1.87. Apparently subjects could access in demory ownly approdimately eigqht
percent of the catch-all possibilities in this admittedly difficult task. Ve
believé that this result is compelling evidence that most catch-all hypotheses

were aot aveilable to subjects in this task.

To exanine the effect of this leuristic from another perspective, an additional
correlational analysis was underiaken. This analysis sus done by problen tor

2ach subject in the Retrieval aroup., The aéiual‘prubabili}y of the catrh-all

set the subject generated was substituted for the veridical probabkility of the
entire catch-all set. ¥ith this exception, the calculations were caurried out
in the sane manner =as those sumnarized in T;bla 2. The Pearson correlation
coefficient calculated was .289; the square of this correlation was .084. The :
regression line had a slope of .201 an) an intercept of ,331. Eleven data
pairs were deleted because the subject’s 1log . odds ware undefined and  and :

ndditional 87 data pasirs, were deleted bhecausa the veridical log\odds vere

R A R ITge

undetined (i.e. the subject antered we raich-all possibilities). As a result

e e

of these deletions, the correlation statistics wera descriptive of 382 totnl
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stores, This siaple aanipulation nearly doutled the covrelatiow squaved, 7Trom
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.042 to .084, providing additional evidence fTor the operation of an

et

: availability heuristic,
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Conclusions

The najor conclusion of this study is that our "availability explanstion®
conjecture was supported by the data. Two independent wmanipulations designed
to increase the availability of hypotheses in the catch-all alternative each
served to decrease subjects” overconfidence 1w specified hypotheses, resulting
in nore veridical estisates overall., This change in subjects” probubilistic
estinates was oblained for either of two manipulations winich have no eftect on

the veridical probabilities.

It is clear that either experimenter-supplied exemplars for the catch-all, or
sub ject-generated exemplars reduce the bias of plausibility estimates. If the
Exemplar nanipulation had involved populating the calch-zll alterwative wuith
more than five hypotheses, ithis bias might have heewn reduced still further.
The study did not address the extent to which availability, as ue have defined
it, explains the totality of the observed nonoptimal pevTormance. It May he
that other factors contribute to overconfidence in hypothesis qeneration tasks,
for exanple, those nentioned by Tversky and Kalmenan (in press) to explain this
tiias in other conlexts. Hewever, increasing the availability of catch-zll
hypotheses does decrease this bias. Either experimental procedure could be
inplenented in practical hypothesis eneration 1o increase the quality 'of

A}
sybsequent decision aralyses.
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